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Abstract

The anatomy of the paranasal sinuses is important to be consid-
ered during clinical evaluation particularly for preoperative surgical 
planning. We report on a patient with allergic fungal sinusitis that 
presented with visual loss secondary to compressive optic neuropa-
thy as a result of a rare anatomical variant of hyper-aerated lesser 
and greater wing of the sphenoid. This variant alone would not have 
come to medical attention were it not for the concomitant allergic 
fungal sinusitis causing expansion of the sinus cavities with resul-
tant visual loss.
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Introduction

Fungal sinusitis has increased in the immunocompetent 
population [1]. The American Academy of Otolaryngology-
Head and Neck Surgery lists four types of fungal sinusitis: 1) 
mycetoma fungal sinusitis, 2) allergic fungal sinusitis which 
is considered the most common form, 3) chronic indolent 
sinusitis, and 4) fulminant sinusitis [2].

There are several well-defined anatomical variants for 
the sphenoid sinus; those related to the cavernous internal 
carotid artery, the vidian canal, the optic nerve, and the 
sphenoethmoid cell [3-5]. Hyper-aeration into the lesser and 
greater sphenoid wings is uncommon and typically asymp-

tomatic. We report a rare case of extensive pneumatization of 
the greater and lesser wings of the sphenoid affected by aller-
gic fungal sinusitis leading to compressive optic neuropathy.

 
Case Report

   
A thirty-one-year-old African-American male was referred 
by an outside ophthalmology clinic after being diagnosed 
with optic neuropathy secondary to sinusitis. He reported 
chronic blurry vision in his left eye, worsening over the past 
week. Examination in our office revealed decreased visual 
acuity in his left eye, loss of color vision and bilateral ex-
ophthalmia. Flexible nasopharyngoscopy showed massive 
edema of his nasal mucosa with purulent drainage bilater-
ally. It was impossible to view the middle turbinates on both 
sides except for their axillary attachments.

Imaging, which consisted of CT and MRI scans of the 
sinuses, was performed as part of our evaluation. The CT 
scan showed extensive pansinusitis with hyper-attenuation 
suggestive of fungal disease (Fig. 1). The sinuses appeared 
to be expanding into his orbits with hyper-pneumatization of 
the left greater and lesser wings of the sphenoid sinus extend-
ing to the lateral wall of the orbit resulting in exophthalmos 
(Fig. 2, 3). Magnetic resonance imaging (MRI) evaluation 
showed no extension into the central nervous system, and 
demonstrated findings consistent with narrowing of the left 
orbital apex and impingement of the left optic nerve (Fig. 3).

Due to the extensive disease, the patient ultimately un-
derwent three staged bilateral endoscopic sinus surgeries 
addressing all four paranasal sinuses, with the last one in-
cluding a left Caldwell-Luc procedure to remove persistent 
fungal debris and remnants of an extremely large infraor-
bital ethmoid cell. Aggressive irrigation of the sinuses during 
each operation was performed and intraoperative cultures 
were taken. The histology showed inflamed respiratory mu-
cosa with numerous eosinophilia, reactive cancellous bone 
and methanamine/GMS stains that were positive for fungal 
hyphae, along with allergic mucin typical for allergic fungal 
sinusitis. The intraoperative sinus cultures grew Fusarium. 
Postoperatively the patient was placed on a course of oral 
and topical intranasal steroids as well as topical amphoteri-
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cin B nasal irrigation. He regained his color vision, but had 
no improvement in visual fields. His recalcitrant disease is 
partly explained by the nature of his allergic fungal sinusitis, 
a disease whose etiology is controversial [6], but typically 
results in accumulation of fungal debris and production of 
allergic mucin with resultant severe chronic mucosal inflam-
mation.

Discussion
  
Allergic fungal sinusitis is similar to the lower airway dis-
order known as allergic bronchopulmonary aspergillosis 
(ABPA) [7-9], but has been described as a distinct entity 
[10]. It occurs in immunocompetent hosts as a result of an 
inflammatory response to an offending but non-invasive 
mold [11], and is considered to be the most common type of 
fungal sinusitis in patients with chronic sinusitis [12]. The 
pathologic characteristics of allergic fungal sinusitis include 
fungal elements, absence of tissue invasion, and “allergic 

mucin” which is composed of cellular debris of broken down 
eosinophils and Charcot-Leyden crystals [13]. Diagnostic 
criteria were initially described by Bent and Kuhn and in-
clude: a type I hypersensitivity confirmed by histology, skin 
testing or serology; demonstration of fungi by histology or 
culture, presence of nasal polyposis, and hyperattenuation 
of debris in the affected sinus cavities on CT imaging [14]. 
The appearance of the sinuses on CT scan is dependent on 
the water content in addition to other features. If the sinus 
content is watery, then the attenuation on the CT scan is less 
than fat; however, as the secretions thicken, the attenuation 
will often exceed that of muscle [15, 16]. The hyperattenua-
tion seen in the fungus are due to the calcium or magnesium 
salts deposited in the necrotic areas of the mycelia and mucin 
[17].

It is important to examine the appearance of the sphenoid 
sinus on CT scan. The normal physiological pneumatization 
of the sphenoid sinus leads to formation of recesses that are 
variably prominent; these include the opticocarotid recess, 
an aerated greater wing of the sphenoid, and the pterygoid 

Figure 1. Coronal CT scan of the paranasal sinuses (left image) shows enlarged and opacified left greater wing 
of sphenoid with high attenuation material (white arrow), along with narrowing of the orbital apex on the left com-
pared to the right side (white star). The fungal hyperattenuation areas also extend intranasally (black star). There 
is bulging of the roof of the posterior ethmoids into the intracranial space as demonstrated on both the coronal and 
sagittal CT scans (right image) labeled with black arrows.

Figure 2. Coronal CT scan of the paranasal sinuses (left image) demonstrates the hyperaerated left sphenoid 
sinus extending far lateral and  inferior with opacification of the left pterygoid (white arrow). The axial CT scan 
(right image) demonstrates bulging of the lamina papyracea into the orbits, more so on the right side (black arrow). 
There is redemonstration of the aerated and opacified left greater wing of sphenoid (white star).
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recess. Given the close proximity to vital structures such as 
the pituitary, optic canal, carotid canal and the cavernous 
sinus, variations in its pneumatization can have important 
clinical implications as outlined in our case. To our knowl-
edge there are few reports of complications from pneumati-
zation into the greater and lesser wings of sphenoid [18]. In 
our case, both the lesser and greater wings of sphenoid bone 
were hyper-aerated and filled with fungal debris as detected 
intraoperatively. In addition to the findings on CT scan, MRI 
findings suggestive of allergic fungal sinusitis include low 
signal intensity on T1 weighted images and/or mixed signal 
intensities [19]. Such findings on MRI are likely due to fun-
gus, but can also be present in a variety of pathologies such 
as in desiccated secretions, acute hemorrhage, calcium, bone 
and enamel [20].

A high index of suspicion of allergic fungal sinusitis 
is crucial for early diagnosis and proper treatment. Preop-
erative diagnosis will guide the surgeon on the surgical ap-
proach, extent of surgery and adjuvant medical therapy [21]. 
Although allergic fungal sinusitis usually follows a slow 
non-aggressive course, the disease can extend outside the 
confines of the sinuses with the possibility of massive bone 
destruction [22]. Bone erosion is more common in allergic 
fungal sinusitis than all the other types of inflammatory si-
nusitis combined [23] with studies reporting a higher inci-
dence of bony erosions in males [23-27].

Reported ophthalmic manifestations of allergic fungal 
sinusitis include proptosis, diplopia, blepharoptosis, epiph-
ora, opthalmoplegia, orbital abscesses and rarely visual loss 
[13, 28]. Visual loss associated with allergic fungal sinusitis 
is an uncommon finding (1.46% to 3.7 %) [29]. The patho-
physiology of visual loss in patients with allergic fungal si-
nusitis has been proposed to be either through direct or in-
direct optic nerve compression, or through an inflammatory 
process that results in optic neuritis [29-33].

Compressive visual loss, which we believe is the culprit 
in our case, usually is a result of an initial venous occlu-
sion with consequent tissue edema and nerve compression. 

This leads to a compartment syndrome and a vicious cycle 
of further edema and congestion ultimately leading to arte-
rial compression and ischemic infarction of the nerve with 
complete visual loss [34]. This theory indicates that earlier 
venous congestion can lead to a reversible state of visual loss 
that can be reversed by decompression; however, arterial in-
farction is associated with complete visual loss and hence 
irreversibility.

Management of patients consists of medical and surgi-
cal treatment. ESS is needed in addition to adjuvant medi-
cal therapy in order to rid the sinuses of the fungal elements 
and debris [22, 24, 35]. “Medical decompression”, has been 
advocated by some, and is accomplished by the administra-
tion of high dose systemic steroids [33]; however, this ap-
proach is usually performed before and after surgery to as-
sist in the return of the inflamed mucosa to a normal state 
and minimize recurrence [36]. It has been reported that if 
surgical decompression is delayed 30 days or more from the 
onset of visual loss, patients will not have significant benefit 
from the surgery [37]. As far as adjuvant treatment, and in 
addition to topical and oral steroids, multiple studies have 
been conducted on the use of antifungals including intranasal 
amphotericin B. These studies were done on patients who 
had CRS [38-45] with only one study that excluded allergic 
fungal sinusitis [44]. Of all these studies, three of them were 
based on double blind, placebo-controlled studies [39, 41, 
46]. These studies were conflicting regarding their treatment 
effect, with the largest multicenter, double blind controlled 
study showing negative result for the use of amphotericin 
B in CRS patients [41]. In our case, amphotericin B nasal 
irrigation was used as an adjunct treatment postoperatively 
in combination to oral and topical steroids. Unfortunately as 
indicated in our history, the patient had recurrence of his dis-
ease despite maximal medical management.

We believe that the mechanism of our patient’s visual 
loss is consistent with what was reported in the literature 
regarding compressive optic neuropathy in allergic fungal 
sinusitis patients [29]. To our knowledge, there are no re-

Figure 3. Axial MRI with T1-weighted (left  image) and T2-weighted (right image) demonstrating the narrowing of 
the left orbital apex compared to the right side with impingement of the optic nerve (white arrow). Signal void is 
demonstrated with the black arrow on the T-2 weighted image.
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ports in the literature describing such compression as caused 
by the hyper-aeration of the greater and lesser wings of the 
sphenoid. In addition, this sphenoid variant would not have 
come to medical attention were it not for the concomitant al-
lergic fungal sinusitis causing expansion of the sinus cavities 
with resultant visual loss.

Conclusions

In summary, we report an unusual case of hyper aeration of 
the greater and lesser wings of the sphenoid associated with 
visual loss secondary to allergic fungal sinusitis. The sur-
geon and radiologist should be aware of common and un-
common variants in order to avoid misinterpretation and to 
avoid the potential morbidity from surgical intervention if 
misinterpretation has occurred. Awareness of the variants of 
rhinosinusitis is crucial in the care of rhinologic patients.
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